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(57)Abstract: 

PURPOSE: To improve the light transmittance of the liquid crystal 
panel, to brighten the projected image of the projection type liquid 
crystal display device and to relatively improve the brightness in the 
peripheral part with respect to the brightness in the central part of 
a screen by setting the lens pitch of microlenses existing in the 
peripheral part within the liquid crystal panel surface larger than the 
lens pitch of the microlenses existing in the central part 
CONSTITUTION: Microlens arrays 2 are formed in correspondence 
to respective picture element apertures 3 on the surface of the 
transmission type liquid crystal panel 1. The lens pitch (Xn, Yn) in 
the peripheral part is larger than the lens pitch (X0, Y0) of the 
central part in the lens pitches of the microlens arrays 2 arranged in 
proximity in spite of forming the picture element apertures 3 at the 
equal pitch. Namely, the bore of the microlenses corresponding to 
the picture elements existing in the peripheral part is larger than the 
bore of the microlenses corresponding to the picture elements 
existing in the central part and, therefore, the light condensing 
capacity of the latter lenses is larger than the light condensing 
capacity of the former lenses. 




* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]So that each micro lens which constitutes a microlens array may correspond to each pixel which 
constitutes a panel surface of a liquid crystal panel and it may be located, In a transmission type liquid crystal panel 
with a microlens array which approaches a panel surface of said liquid crystal panel, and arranges said microlens 
array, A transmission type liquid crystal panel enlarging relatively a lens pitch of a micro lens to a pixel located in a 
periphery of said panel surface compared with a lens pitch of a micro lens to a pixel located in a center section of 
said panel surface. 

[Claim 2]As opposed to each of a pixel stripe which met in a certain 1st direction on a panel surface of a 
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transmission type liquid crystal panel, Make each lens stripe of the 1 st micro lenticular lens array correspond, 
approach and arrange, and further on the upper surface of the 1 st micro lenticular lens array. The 2nd micro 
lenticular lens array that has a lens stripe in the direction which intersected perpendicularly with a lens stripe of this 
1st array, As opposed to each of a pixel stripe located in accordance with the 2nd direction that intersected 
perpendicularly with said 1 st direction on said liquid crystal panel surface, In a transmission type liquid crystal panel 
with a micro lenticular lens array which each lens stripe of this 2nd array is made to correspond, and is approached 
and arranged, In each of the said 1st and 2nd micro lenticular lens arrays, A transmission type liquid crystal panel 
enlarging relatively a lens pitch of a micro lenticular lens located in the periphery compared with a lens pitch of a 
micro lenticular lens located in the center section. 

[Claim 3]Arrange a light filter of R (red), G (green), or B (blue) to each pixel which constitutes a panel surface of a 
liquid crystal panel, and. So that each micro lens which constitutes a microlens array may be located corresponding 
to said each pixel, In a transmission type liquid crystal panel with a microlens array with a light filter which 
approaches a panel surface of said liquid crystal panel, and arranges this microlens array, A transmission type liquid 
crystal panel choosing size which changed length of said micro lens, horizontal size, or both sizes in every direction 
in R, G, and B correspondence, or made the same size a thing corresponding to two persons of R, G, and the B, and 
changed other one to two persons. 

[Claim 4] So that each micro lens (or micro lenticular lens) which constitutes a microlens array (or micro lenticular 
lens array) may correspond to each pixel which constitutes a panel surface of a liquid crystal panel and it may be 
located, A panel surface of said liquid crystal panel is approached in said microlens array (or micro lenticular lens 
array), In a transmission type liquid crystal panel with a microlens array (or micro lenticular lens array) to arrange, A 
transmission type liquid crystal panel making a condenser unnecessary by using as a decentered lens a micro lens 
(or micro lenticular lens) corresponding to a pixel located in a periphery of said liquid crystal panel. 
[Claim 5]A transmission type liquid crystal panel making a condenser unnecessary in the transmission type liquid 
crystal panel according to claim 1, 2, or 3 by using as a decentered lens a micro lens or a micro lenticular lens 
corresponding to a pixel located in a periphery of said liquid crystal panel. 

[Claim 6]A light source, a transmission type liquid crystal panel, a condenser lens that condenses light from said 
light source on said transmission type liquid crystal panel, In a projection type liquid crystal display which has at 
least a projection lens which turns to a screen a picture which penetrated said transmission type liquid crystal 
panel, and projects it, A projection type liquid crystal display characterized by making a periphery of a projection 
image bright as a condenser lens which does not have a condensing operation in the center section in said 
condenser lens, and has a condensing operation only in a periphery. 

[Claim 7] A projection type liquid crystal display characterized by using the transmission type liquid crystal panel 
according to cjaim 1, 2, 3, 4, or 5 as said transmission type liquid crystal panel in a projection type liquid crystal 
display which consists of a light source, a transmission type liquid crystal panel, a projection lens, etc. 
[Claim 8]A microlens array or a micro. lenticular lens array enlarging relatively a lens pitch of a lens located in a 
periphery compared with a lens pitch of a lens located in the center section. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a transmission type liquid crystal panel. 

Furthermore in relation to it, it is related with a lens array, a projection type liquid crystal display, etc. 

[0002] 

[Description of the Prior Art]Carrying out correspondence arrangement of each micro lens which constitutes a 
microlens array, and aiming at improvement in the light transmittance from a transmission type liquid crystal panel 
to each pixel which constitutes the panel surface of a liquid crystal panel, is performed. Thus, JP, 3-1 8271 9,A has a 
thing of a statement. as the liquid crystal panel concerned which has arranged the microlens array arranged to a 
liquid crystal panel surface, and this lens array. 

r0003l Drawing 7 is a fragmentary sectional view of the transmission type liquid crystal panel with a microlens array 
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by this conventional technology. Hereafter, conventional technology is explained with reference to drawing 7 . 
[0004]The transmission type liquid crystal panel with a microlens array looked at by drawing 7 , this liquid crystal 
panel 1of glass substrate 10' located in one liquid crystal panel Y side ' — to the field of an opposite hand with a 
side. The composition of having countered and having arranged the microlens array 2'forming face concerned of the 
microlens array glass plate 1 5 in which refractive-index-distribution type microlens array T was formed on the 
surface is comprised. 

[0005]the light 16 which each pixel and each micro lens of liquid crystal panel 1' have composition corresponding to 
the couple 1, and entered from the glass plate 15 side of microlens array formation in this composition — pixel 
opening 3' — since it is condensed inside, the light 16 is not shaded by the amount of TFT part of a liquid crystal 
panel, etc. Therefore, when light transmittance of a liquid crystal panel with a microlens array can be made large and 
this liquid crystal panel with a microlens array is applied to a projection type liquid crystal display compared with the 
liquid crystal panel in which the micro lens is not arranged, a high-intensity projection screen can be obtained. 
[0006] 

[Problem(s) to be Solved by the Invention]Generally, the illuminance distribution of the lamp radiation light which is a 
light source of a projection type liquid crystal display has a dark periphery compared with the center section of the 
irradiation area. Therefore, the projection screen of a projection type liquid crystal display also has a dark periphery 
compared with the central part. When a liquid crystal panel with a microlens array given in JP, 3-1 8271 9 t A is applied 
to the liquid crystal panel of a projection type liquid crystal display, compared with the case where the liquid crystal 
panel to which a microlens array is not attached is applied, can make a projection screen bright, but It has not 
improved that the rate of center-section luminosity and periphery luminosity does not change, therefore is dark 
compared with a center section. [ of a periphery ] 

[0007]When a color liquid crystal panel is used for a projection type liquid crystal display, the luminous wavelength 
distribution of a lamp and the transmitted light wavelength distribution of a light filter used as a light source must be 
doubled in position. However, there was a case where it was difficult to coincide them well, the hue of a projection 
image did not become the optimal, but a color gap was caused. 

[0008]The purpose of this invention by approaching and arranging a microlens array to the panel surface of a 
transmission type liquid crystal panel, It is in raising the light transmittance of the liquid crystal panel, and raising 
relatively the periphery luminosity to middle-of~the-screen part luminosity, at the same time as it makes bright the 
projection screen of the projection type liquid crystal display which applied the panel. 

[0009]In the projection type liquid crystal display like a single plate type color liquid crystal projector, it is in 
improving the unsuitableness (color gap) of hue without the loss of light by approaching and arranging a microlens 
array to the panel surface of a color liquid crystal panel. 
[0010] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, it is made to correspond to each 
pixel which constitutes a panel surface of a transmission type liquid crystal panel from this invention, When 
arranging each micro lens of a microlens array, a lens pitch of the micro lens, It was considered as an equal pitch in 
no portion within this liquid crystal panel surface, but was considered as structure which makes large a lens pitch of 
a lens located in a periphery compared with a lens pitch of a lens located in a center section within a liquid crystal 
panel surface. 

[001 1]lt corresponded to each pixel which constitutes a liquid crystal panel surface, and each micro lens 
approached and arranged was made into decentered lens structure, i.e., structure toward which an optic axis of each 
micro lens was biased from a lens center. 

[0012]ln a color liquid crystal panel with a microlens array, R (red), G (green) and B (blue) — it was considered as 

structure which makes large micro-lens size corresponding to one specific kind out of three kinds of pixels, or two 

kinds of pixels compared with micro-lens size corresponding to other two kinds or one kind of pixel. 

[001 3]A center section of the lens side has a condensing function, and a condenser lens used since light from a light 

source is condensed to a liquid crystal panel surface of a projection type liquid crystal display was used as a lens of 

the characteristic which has a condensing function only in a periphery. 

[0014] 

[Function]By making the panel surface of a transmission type liquid crystal panel approach, comparing and making 
[ in / for the lens pitch in the lens of the microlens array to arrange / the center section of this array ] it in a 
periphery large, Compared with the micro-lens size corresponding to the pixel located in the center section of the 
liquid crystal panel concerned, the micro-lens size corresponding to the pixel located in a periphery becomes large. 
That is, from the caliber of the micro lens corresponding to the pixel located in a center section, since the direction 
of the micro-lens caliber corresponding to the pixel located in a periphery becomes large, compared with the 
condensing capability of the former lens, the condensing capability of the latter lens becomes large. 
[0015]As a result, if the liquid crystal panel which approached and has arranged the above mentioned microlens 
array is used even when the illuminance distribution of a periphery of the lamp radiation light which is a light source 
of a projection type liquid crystal display is dark compared with a center section, Compared with the time which is 
not so, the luminosity of the periphery to the luminosity of the center section of the projection image can be raised 
relatively. 

[0016]By using as a decentered lens this micro lens that is made to correspond to the pixel of the periphery of a 
panel surface among the micro lenses which are made to correspond to each pixel which constitutes the panel 
surface of a transmission type liquid crystal panel, and are arranged, and is arranged, It can become possible to 
enter effectively the incident light to a transmission type liquid crystal panel periphery in the pupil of a projection 
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lens, and, as a result, the periphery luminosity of the projection image of a projection type liquid crystal display can 
be raised. 

[001 7]The hue of the projection image of the used projection type liquid crystal display a color liquid crystal panel R, 
By making it differ mutually and adjusting the size of the micro lens arranged corresponding to each pixel, when it 
inclines toward G, B, B-G (namely, thing which mixed B and G), R-B (what mixed R and B), R-G, etc., Transmission 
quantity of R from this liquid crystal panel, G, and B light can be made the optimal, and hue of the projection image 
of a projection type liquid crystal display can be made the optimal (a color gap is lost). 

[0018]By using for the condensing lens for condensing in a projection type liquid crystal display the lens which has a 
condensing function only in the periphery of a lens, Compared with the case where the conventional lens which has 
a condensing function on the whole is used, the luminosity of the periphery to the luminosity in the center section of 
the projection image can be raised relatively. 

[001 9]The condensing lens which has a condensing function only in the periphery of a lens and the liquid crystal 
panel which the pitch between lenses of the lens group in a periphery compared with it of the center section, and 
approached and has arranged the large microlens array, By using ****** together, the periphery luminosity of a 
projection image can be raised further. 
[0020] 

[Example] Hereafter, the example of this invention is described with reference to figures. Drawing 1 is a mimetic 
diagram showing the partial transverse plane and partial section of a transmission type liquid crystal panel with a 
microlens array as one example of this invention. 

[0021] in the Figure — 1 — a transmission type liquid crystal panel and 2 — a microlens array and 3 — a pixel 
opening and 10 — a glass substrate and 11 — a liquid crystal layer and 12 — shade parts, such as a black matrix, - 
- it comes out 

[0022]The microlens array 2 is formed on the field of the transmission type liquid crystal panel 1 corresponding to 
each pixel opening 3. In the lens pitch of the microlens array 2 by which is close and the constitutional feature in 
this example is arranged in spite of forming the liquid crystal panel pixel opening 3 in even pitch, It is in the place 
which the lens pitch (Xn, Yn) of the periphery is considering as the relation of Xo <Xn and Yo <Yn in size, i.e., 
drawing 1 , to the lens pitch (Xo, Yo) of a center section. 

[0023] Drawing 2 is a perspective view of the microlens array 2 in drawing 1 . By referring to drawing 2 , it will be 
understood in three dimensions by this example how a lens pitch is taken. 

[0024] Drawing 3 is an explanatory view showing the important section of the optical system of the projection type 
liquid crystal display provided with the transmission type liquid crystal panel with a microlens array concerning this 
invention. In the figure, the same numerals are given to the thing same in drawing 1 . 4 [ in addition, ] — the lamp as 
a light source, and 5, 6 and 7 — a beam of light and 8 — a condensing lens and 9 — a projection lens — it comes 
out. 

[0025]Generally the emitted light 5 from the lamp 4 is the light which spread 5 to 10 degrees instead of a parallel 
beam. Therefore, even if it enters the spreading light in the transmission type liquid crystal panel 1 directly, emitted 
light (not shown) from this panel 1 cannot be entered effective in the projection lens 9. Therefore, he arranges the 
condensing lens 8 for making the emitted light 5 from the lamp 4 condense between the liquid crystal panel 1 and 
the lamp 4, and is trying for the emitted light (not shown) from the liquid crystal panel 1 to usually enter into it 
effective in the projection lens 9 a little by making the incident light 6 to the liquid crystal panel 1 into a converged 
beam. 

[002 6] Although the optimal convergence angle theta of the incident light 6 to the liquid crystal panel 1 changes with 
the size of the liquid crystal panel 1, the thickness t1 of the glass substrate 10 which constitutes the liquid crystal 
panel 1, the thickness t2 of the microlens array 2, F NO. of the projection lens 9, etc., they are a profile and about 5 
to 1 5 degrees. 

[0027]ln drawing 3 , in order for the microlens array transmitted light 7 to penetrate the pixel opening 3 effectively, 
when the incident light 6 has the convergence angle theta, outside size of the microlens array 2 is enlarged 
compared with the indicator outside size of the liquid crystal panel 1. 

[0028] Drawing 4 is a type section figure of the end of the transmission type liquid crystal panel with a microlens 
array shown in drawing 3 . In drawing 4 , a transmission type liquid crystal panel and 2 1 A microlens array, 6-1 — the 
incident light to a liquid crystal panel, a micro-lens center [ in / 11 / a glass substrate and / 10 / theta 1 can set a 
liquid crystal layer and 12 to a shade part, can be set at an incident light angle, and / in D1 / an outermost edge ], a 
pixel center interval, and P — a picture element pitch, Xz, and Xm — a micro lens pitch — it comes out. 
[0029]ln drawing 4 . the transmission type liquid crystal panel 1 is used as length, the horizontal ratio 3:4, and the 
liquid crystal panel of 5 inches of vertical angles, and it is assumed that the lengthwise direction (3-inch length) end 
of this panel is shown. 

[0030]When the pixel number of a lengthwise direction is set to 480 at this time, picture element pitch P is set to 
0.159 mm. The thickness t1 of the glass substrate 10 and the thickness t2 of a microlens array shall be 1.1 mm and 
0.3 mm, respectively, and when the angle theta 1 of the beam of light which enters into a pixel outermost edge is 
made into 10 degrees, the interval D1 between the center C1 of an outermost edge micro lens and the center C2 of 
an outermost edge pixel is set to 0.163 mm. That is, it becomes what has the large size of the microlens array 2 to 
this liquid crystal panel indicator size for about 1 picture element pitch P minutes. 

[0031]In this example, distribute [ not all ] uniformly the part which must enlarge size of the microlens array 2 to 
micro lenses, and it is made into the microlens array 2 of even pitch, The microlens array 2 which mainly adjusted 
the surrounding micro lens pitch Xz to the angle theta1=10 degree of the beam of light 6-1 which enters into said 
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outermost edge by using size from the inside micro lens pitch Xm is formed. 

[0032]Although increase of the periphery pitch of a micro lens carries out and the way can consider various 
methods, such as the method of making it gradually larger than the central part, and the method of enlarging 
gradually for every fixed field, this is good to select in consideration of the characteristic of a lamp, a condensing 
lens, etc. 

[0033]Although the eye type microlens array of a fly was assumed in the above explanation as a microlens array 
approached and arranged to a transmission type liquid crystal panel surface, The purpose can be attained also by 
making this into the crossing lenticular lens array which carried out orthogonal arrangement of the two lenticular 
lenses, and formed them, and arranging this lens array to a transmission type liquid crystal panel surface. 
[0034] Drawing 5 is a perspective view showing the example of the crossing lenticular lens array used in the sense of 
****. In the vertical lenticular lens array 13 and the level lenticular lens array 14 which constitute a crossing 
lenticular lens array as seen in the figure, Probably, it turns out to the lens 1 3-1 of a center portion, the pitch Pc of 
14-1, and He that the pitches Pz and Hz of the lens 13-2 of a peripheral part, 13-3, 14-2, and 14-3 have become 
large. 

[0035] Drawing 6 is a perspective view showing the important section of the transmission type liquid crystal panel 
with a microlens array as the second example concerning this invention. In the figure, the crossing lenticular lens 
array which consists of the vertical lenticular lens array 13 and the level lenticular lens array 14 is considered as 
the composition arranged on the field of the transmission type liquid crystal panel 1. It is important for the lenticular 
lens arrays 13 and 14 to arrange so that each lens array forming face may meet mutually. 

[0036] Drawing 8 is an explanatory view showing the optical system important section of the projection type liquid 
crystal display using the transmission type liquid crystal panel with a microlens array as the third example 
concerning this invention, in the figure — 1 — a transmission type liquid crystal panel and 3 — a pixel opening and 
17 — the incident light to a liquid crystal panel, and 18 — a microlens array and 18-1 — the center section of the 
microlens array, and 18-2 — the periphery of a microlens array — it comes out. 

[O037]ln drawing 8 , the microlens array 18 approached and arranged on the transmission type liquid crystal panel 1, 
The micro lens 18-2 of the periphery is made into the structure which was able to shift the decentered lens, i.e., the 
optic axis of each micro lens, to the central direction of the microlens array at the same time it makes the pitch of 
the micro lens 18-2 of liquid crystal panel 1 periphery larger than the pitch of the micro lens 18-1 of the central 
part 

[0038]Even rf the incident light 1 7 to a liquid crystal panel enters into the liquid crystal panel 1 by using the micro 
lens 18-2 of a periphery as a decentered lens, without passing a condensing lens, A surrounding bright projection 
image can be obtained by two condensing operations, the condensing operation to the pixel opening 3 of the micro 
lens 18-2, and the condensing operation to projection lens 9 direction. 

[0039]In this liquid crystal panel with a microlens array, since a condensing lens can be made unnecessary by 
making a lens array into optimal structure, the multiple echo light of the condensing lens side and liquid crystal panel 
surface which had been produced when arranging the condensing lens can be lost. As a result, projection image 
contrast degradation by the multiple echo light can be lost. The multiple echo light component has much light with 
the large degree of incidence angle to a liquid crystal panel, and a liquid crystal panel produces an optical leak by 
the light in many cases. The optical leak which originates above can also be prevented by making a condensing lens 
unnecessary. 

[0040] Drawing 9 is an exploded perspective view showing the example of an optic-axis eccentricity crossing 
lenticular lens array. In the figure, 33 is an optic-axis eccentricity vertical lenticular lens array, and 34 is an optic- 
axis eccentricity level lenticular lens array. 

[0041]In these lens arrays 33 and 34, the lens 33-1 of a center portion, the pitch Pc of 34-1, Eccentricity of the 
optic axis of these lenses 33-2, 33-3, 34-2, and 34-3 is carried out at the same time it makes large the pitches Pz 
and Hz of the lens 33-2 of a peripheral part, 33-3, 34-2, and 34-3 to He. 

[0042] Drawing 10 is the partial vertical cross section of the lens stripe in the optic-axis eccentricity lenticular lens 
array shown in drawing 9 . in the figure — 41-44 — respectively — the composed lens of an optic-axis eccentricity 
lenticular lens array, and 51-54 — respectively — the medial axis of each lens, and 61-64 — respectively — the 
optic axis of each lens, and d1-d4 — respectively — the interval of each lens center axis and each lens optical axis 
— it comes out. 

[0043]ln drawing 10 , the interval of d1, d2, d3, and d4 is between the medial axes 51, 52, 53, and 54 of each lenses 
41, 42, 43, and 44, and the optic axes 61, 62, 63, and 64, respectively, and it will be understood that this interval d1, 
d2, d3, and d4 are optic-axis eccentricity. 

[0044] Drawing 1 1 is a perspective view showing the important section of the transmission type liquid crystal pane! 
with a microlens array as the fourth example concerning this invention, in the figure — 1 — a transmission type 
liquid crystal panel and 33 — an optic-axis eccentricity vertical lenticular lens array and 34 — an optic-axis 
eccentricity level lenticular lens array — it comes out. 

[0045]The transmission type liquid crystal panel with a microlens array shown in drawing 1 1 is composition which 
has approached and arranged the optic-axis eccentricity vertical lenticular lens array 33 and the optic-axis 
eccentricity level lenticular lens array 34 which were shown by drawing 9 on the transmission type liquid crystal 
panel 1. 

The effect acquired in the third example of this invention and the almost same effect are acquired. 



[Q046] Drawing 12 is a perspective view showing the important section of the transmission type liquid crystal panel 
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with a microlens array as the fifth example concerning this invention, in the figure — 1 — a transmission type liquid 
crystal panel and 13 — a vertical lenticular lens array and 34 — an optic-axis eccentricity level lenticular lens array 
— it comes out. 

[0047]The vertical lenticular lens array 13 has not just been going to carry out optic-axis eccentricity of the place 
where this example in drawing 12 is different to the fourth previous example. This composition is good to apply, 
when the incident light (not shown) from the lamp which is a light source to the transmission type liquid crystal 
panel 1 serves as a beam of light which condenses in a horizontal direction (i.e., when it is not necessary to 
condense horizontally by a vertical lenticular lens array etc.). 

[0048]What is necessary is to consider the optical system of the projection type liquid crystal display which does 
not carry out whether optic-axis eccentricity of the perpendicularity which approaches on the field of a 
transmission type liquid crystal panel, and is arranged, and the level lenticular lens array is carried out, is made to 
carry out optic-axis eccentricity only of one of the lens arrays, is boiled, therefore is applied, and just to take the 
optimal composition. 

[0049] Drawing 13 is an explanatory view showing the important section of the optical system of the projection type 
liquid crystal display applied to the transmission type liquid crystal panel with a microlens array as the sixth example 
concerning this invention, in the figure — 1 — a transmission type liquid crystal panel and 19 — a microlens array 
and 19-1 — the microlens array central part and 19-2 — a microlens array periphery and 20 — a condensing lens 
and 20-1 — the condensing lens central part and 20-2 — a condensing lens periphery — it comes out. 
[0050]The constitutional feature of this example shown in drawing 13 a pproaches on the field of the transmission 
type liquid crystal panel 1, From the lens pitch of the central part 19-1 at the same time it makes large the lens 
pitch of the periphery 19-2 of the arranged microlens array 19 as the condensing lens 20, The central part 20-1 of 
this lens does not almost have a condensing operation, and is located in the place which used what has a 
condensing operation only in the periphery 20-2. 

[0051]According to this composition, although the condensing operation with two lenses, the condensing lens 20-2 
and the micro lens 19-2, is around the liquid crystal panel 1, in the central part of the liquid crystal panel 1, it is only 
that there is a condensing operation by the micro lens 19-1 whose caliber is smaller than the micro lens 19-2. Then, 
a center section and a periphery can make periphery luminosity high relatively compared with the center-section 
luminosity of a projection image compared with the projection image of the projection type liquid crystal display of 
the optical system which uses a condensing lens with a condensing operation. 

[0052] Drawing 14 is an explanatory view showing the important section of the optical system of other examples of 
the projection type liquid crystal display concerning this invention. As for a transmission type liquid crystal panel and 
20, in the figure, the condensing lens central part and 20-2 are condensing lens peripheries a condensing lens and 
20-1 1. 

[0053]In this example shown in drawing 14 , the micro lens is not formed on the field of the liquid crystal panel 1. 
Dramatically, with high-intensity, even if the lamp 4 which is a light source does not form a micro lens in particular 
on the field of the liquid crystal panel 1, When a sufficiently high-intensity projection screen can be obtained, as 
shown in this example, the luminosity of a projection screen periphery can be raised by using the condensing lens 20 
as the lens which gave the condensing operation only to the periphery 20-2. 

[0054] Drawing 15 is a mimetic diagram showing the partial transverse plane and partial section of a transmission 
type liquid crystal panel with a microlens array as that of the seventh example concerning this invention, in the 
figure — 21 — a transmission type liquid crystal panel and 22 — a microlens array and 23 — a pixel opening — it 
comes out. 

[0055]ln the example shown in drawing 15 , each micro lens is formed for the microlens array 22 on the field of the 
transmission type liquid crystal panel 21 corresponding to each pixel opening 23. In this example, the liquid crystal 
panel 21 is a color liquid crystal panel, and a pixel opening is triangle arrangement of R, G, and B, The feature is that 
it makes micro-lens size to B (blue) pixel opening larger than the micro-lens size to R (red) and G (green) pixel 
opening. 

[0056]That is, Xb and longitudinal size are set to Yb for the micro-lens transverse size to B pixel opening, and when 
micro-lens transverse size to R and G pixel opening is set to Xrg and longitudinal size is set to Yrg, it is considered 
as the relation of Xrg<Xb and Yrg<Yb. B pixel opening can be made to condense more light by approaching and 
arranging such a micro lens compared with R and G pixel opening. 

[0057]ln the point of doubling hue in case B light components of the lamp (not shown) which is a light source are 
insufficient, the above composition is effective. The hue of a projection image can be doubled without making light 
lose by making size of the micro lens to G pixel opening and R pixel opening larger than the micro-lens size to other 
pixel openings, when G light components or R light components of a lamp are insufficient 

[0058]in this case, although how many micro-lens sizes are enlarged or it comes out, it is good to make one twice 
the lens size of a pixel into the maximum, to make lens size of the same size as a pixel into the minimum, and to 
design in that middle range. 
[0059] 

[Effect of the Invention]According to this invention, an effect which is indicated below is expectable. Namely, make 
each micro lens correspond to each pixel of a transmission type liquid crystal panel, and a microlens array is 
approached, By having considered it as the structure which makes the lens pitch of the lens in a periphery large 
compared with the lens pitch of the lens in the center section of the array, when having arranged, When the 
transmission type liquid crystal panel is used as the liquid crystal panel of a projection type liquid crystal display, it 
becomes easy to incorporate the irradiation light of a lamp into this liquid crystal panel periphery, therefore a 
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projection image with high peripheral luminance can be obtained. 

[0060]By making the lens of a peripheral part the Lord of a microlens array who corresponded to each pixel, formed 
the micro lens and has been stationed with the eccentric micro lens for which the lens optical axis was shifted from 
the lens center, When this transmission type liquid crystal panel with a lens array is used as the liquid crystal panel 
of a projection type liquid crystal display, even if it does not provide a condensing lens, a bright projection image can 
be obtained. If the lens pitch of a periphery lens is made into an adult structure from the lens pitch of a central part 
lens in said eccentric microlens array, a projection image with a brighter periphery can be obtained. 
[0061]moreover — in a color liquid crystal panel with a microlens array — R, G, and B — by making micro-lens size 
corresponding to three kinds of pixels into the optimum size which it resembled, respectively and to which it 
responded instead of the same size, Hue (white balance) of the projection image of the projection type liquid crystal 
display which uses the liquid crystal panel can be made the optimal, without making light lose. 
[0062]The luminosity of the periphery to the center-section luminosity of the projection image of the projection 
type liquid crystal display which uses it can be raised by using near the center section of the condensing lens as a 
lens without a condensing operation, said composition carried out — in addition, the projection image in which 
periphery luminosity acted as Kougami further can be obtained to the lens pitch of the lens of a center section by 
applying the transmission type liquid crystal panel which applied the microlens array which made the lens pitch of 
the lens of a periphery large to a projection type liquid crystal display. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a mimetic diagram showing the partial transverse plane and partial section of a transmission type 
liquid crystal panel with a microlens array as the first example concerning this invention. 
[Drawing 2] It is a perspective view of the microlens array 2 in drawing 1 . 

[Drawing 3] It is an explanatory view showing the important section of the optical system of the projection type liquid 
crystal display provided with the transmission type liquid crystal panel with a microlens array concerning this 
invention. 

[Drawing 4] It is a type section figure of the end of the transmission type liquid crystal panel with a microlens array 
shown in drawing 3 . 

[Drawing 5] It is a perspective view showing the example of a crossing lenticular lens array. 

[Drawing 6] It is a perspective view showing the important section of the transmission type liquid crystal panel with a 
microlens array as the second example concerning this invention. 

[Drawing 7] It is a fragmentary sectional view of the transmission type liquid crystal panel with a microlens array by 
conventional technology. 

[Drawing 8] It is an explanatory view showing the optical system important section of the projection type liquid 
crystal display using the transmission type liquid crystal panel with a microlens array as the third example 
concerning this invention. 

[Drawing 9] It is an exploded perspective view showing the example of an optic-axis eccentricity crossing lenticular 
lens array. 

[Drawing 10] It is the partial vertical cross section of the lens stripe in the optic-axis eccentricity lenticular lens 
array shown in drawing 9 . 

[Drawing 1 1] It is a perspective view showing the important section of the transmission type liquid crystal panel with 
a microlens array as the fourth example concerning this invention. 

[Drawing 12] It is a perspective view showing the important section of the transmission type liquid crystal panel with 
a microlens array as the fifth example concerning this invention. 

[Drawing 13] It is an explanatory view showing the important section of the optical system of the projection type 
liquid crystal display applied to the transmission type liquid crystal panel with a microlens array as the sixth example 
concerning this invention. 

[Drawing 14] It is an explanatory view showing the important section of the optical system of other examples of the 
projection type liquid crystal display concerning this invention. 

[Drawing 15l lt is a mimetic diagram showing the partial transverse plane and partial section of a transmission type 
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liquid crystal panel with a microlens array as that of the seventh example concerning this invention. 
[Description of Notations] 

1, t\ 21 — A transmission type liquid crystal panel, 2, 2\ 18, 19, 22 — Microlens array, 3, 3', 23 [ — Condensing 
lens, ] — A pixel opening, 4 — A lamp, 5, 6, 7 — A beam of light, 8 9 [ — Shade part, ] — A projection lens, 10, 10/ 
— A glass substrate, 11 — A liquid crystal layer, 12 13 — A vertical lenticular lens array, 14 — Level lenticular lens 
array, 15 — A microlens array glass plate, 16, 17 — Incident light to a liquid crystal panel, 20 — A condensing lens, 
33 — Optic-axis eccentricity vertical lenticular lens array, 34 — An optic-axis eccentricity level lenticular lens 
array, P — A picture element pitch, Xo, Xn, Yo, Yn, Xz, Xm, Pc, Pz, He, and Hz — A micro lens pitch, theta 1 — 
Incident light angle 
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w&MJMKM-tr &v a g p u>x©tM x^og|g 
gggffifc#T£^-r »pu->x-?>fx,j:'3A4-r-5>c4 

4 

[0017] CCDta^, 4©jag-7-Y:?P^>X-tMX 
£A£< "r&fo, -C&5#, IBg;©2{g©b>X-?>-^X 

L/, -e<o4iiB(P»iaresat-r&<P^J:<r>. 

[0018] B2B. &mMziPis>2> %i-<Dm SMmt h 

•5. pliKiJ^t, 1 3«iS*^ 
1 7 ISttA/** ^©A*f^. 181iv-I^P 
lx>XTW, 18-liiv^Ol/>X7L'-f©W 
SB, 1 8 -2ttW*PU>X7W©JS2Lak 7?& 

[0019] ®2_iC*Jt,>T. j§3ftS9SEHA*.rt' 1 ©±(C 
ifflt. E10fcv-/*OU>X7U^ 1 8«, flM&'f* 
;H J12gi5CD-7-i'i'PU->Xl 8 -2©f-^5: 1 
SPCDvWi'P^^Xl 8- lOf^^^OAi-r^ill 
B#(C. jgiSSIkDV^PL^Xl 8-2&<B>l>U>X. 

[0 0 2 0 ] JSi2SB©v-('i7P U>X 1 8 - 2£(B<I>U 
>X4-r.5C4«C«fc»J. *&B^*^©A*bfcigU 7 

Tfc. ?^OI/>Xl 8 -2©fflfSPIOSB3^©jj|ft 

[00 2 1 3 4ft:. c©7-f^nu>xruwt«s 

3>7 s >tM^>X^S<i:T-2)C4^-ct-S/cSi) > 
3 > 7= > if b > x £ ia a L/ T l > ft: 4 # £ D r I. >ft: P > 7 s 

U>X®4&|^*Ji>S4©£»^7!c£*&< t C 
ttt-CZZ. *©l§*. *©^SJ^#K:«fc.&«3?llMfc 

ms8Mc#«ifoii^ * a cc*r i> , as* ft s©A * t »* 

m-Stf^^, p>7 r >1fU>X5:^ffl(b-r?)C4tCj: 

[0022] 13 «, jHt(B£^n^U>f+a7-U 

3 3W7t:W<S^gilL'>g L + ^7-b>XTU 
-f, 3 4tt*«l<l^¥U>5 L +^7-U>XTU-Yr 



[ 0 0 2 3 ] Cft6©b>XTH' 3 3. 3 4(C*5C> 
T. ^gp^.©U>X3 3 - 1 . 34-l©f^Pc 

. He «C*fU JS2SB#©l->X3 3 -2. 3 3 - 
3, 34-2, 34-3©b--??Pz . Hz ftAKTS 
4|5jB#K:, ftif,b>X3 3-2, 3 3-3, 34- 
2, 34-3©3a**0W>SlfCt>St>WC*-5. 

[0024] &4tt. Eg 3 K^T jteWafrfr U > f- * * 7 
- u >XT U 4 (Cfe W -5 U >XX h =7 A -?<D— SPSiBW 

litis. isj@ccfct,iT, 4 i -4 4»^n-en7cii 

^frU^+.a.^- U>X7U-f©MU>X, 5 1 — 

5 4«^-n^nsu'>x©i43^fA. 6i-64tt^n? 
n^u>x©7c«i, d i-d4» j en^nsb>xtti^ 

*k&#U>;*#l*4©nflW. -C*S. 
[0 02 5] H4fcteC>r. SU>X41, 42, 4 
3^ 4 4©4K>H5i i 5 2, 5 3, 5 4i, 3ltt6 
1. 6 2, 6 3, 6 4£©RS]&C, -^ft-endl, d2, 
d3, d 4©Ft8P§#'£> , 9, C©HB5dl, d2, d3. 

d 4 ifi%Mfobm.T? h&ztftmMZtiz-c&z*), 
[0026] i5», frfrz> m=<pm mm t u 
T©-7-r^pu>xTu-Y tt$mmimMk^%>i'(Dm%i 

*;k 3 zu^MM'bmm.i'^?-**-'?- u>xtu 

l\ 34BMto*¥U>^a7-l/>X7U-< l 

[0 02 7] a5tC^-T-7-Y^P b>XT U>f^t#gjfl 
aSflUP^A'id:. 13 7/^1 ft: jfaBHB'frSig 1^ > » * 
7-l/>X7U-{33, 7l£|jHS^7K¥b>?+^7- U 

>X7u-c 3 4%. aaaiKfl-'<*jn©±«:ifi». ie 
aifcMt?* o , ^iag© nr - vm nm~cm e> n ■& ^ 
#i ««i§i«©sai»*j»6ns. 

[0 02 8] H6B, ^%B^tc frfr 5 jBH©I S»W 4 U 

r© v p >xr u a ttz m&MmM,'**)i'<DmM 

^ob, 1 3KSiSU'>?-+*^- U>XTW, 3 4tt 
7clA<&^*¥U'>9 1 **7-U>XTU-r, T$>S. 
[0 0 2 9 ] BStCteWS^Ifeflia*. $fe©SH©H]5S 
PUtC*fUTJi5 tC5«, StU>f + *7-U>X7 
U-f 1 3*57felA<i^Lri^j:tiiC5-C , &S 0 C©«fiS 

«. 3ie«r*s9>^*»6j8aa«a^*;H'N©Ai* 

K. ®fflT-5 4J:t,> 0 

[0 03 0] ^c4a. jSjftafjlBft^** A©iB±Kitt«. 12 
g-r^giS, 7K i P-U>?+^7-U>XTH'ft7clili® 
2-t±)il^\ 4ft:«4'^ 77© U>X 
TU-f©*iH*flW»S-&*3&>. tCo^TBfilTSS? 
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^i'Ol/yXTU-f, 1 9 - £>P U>XTU-Y 

4>'I>SB. 1 9- 2ttv-fi7DL->XTU-('^2S|5 1 2 0 

SR. 2 0-2«=i>-r>-9-U>XjSag|5 1 

[0032] m$}cmttmfcwom$Lt<D<>(m.\*, m 

tBM%U&->**)1> 1 ©®_BcifigL IBg Lfc7^Dl/> 
X7U-f 1 9©JSi2SPl 9 - 2©L/>X£? ^ 
8B1 9- lOUr/Xe^J^^i-rSiRIBSK:. a> 
7 ? >ifb>X2 Oilt, KU>X©c(3^g|52 0 - 1 » 

at A^n^iUBasft < . mm$H2 0-2 k*$i»t©# 
[0033] commie £ ttn^^Jb 1 ©sate 

», 3>f>tb>X2 0- 2iv^i'ai^>Xl9- 
2 © Zl o© u > XCt cfc SlfbfefMiJ&i* > ifoH^** A 
l©fM>arett. v^^au>xi 9 -2 J;0PS©/h 
367/*OU>Xl 9 - l^Ccfc£Jll:WB# ! &£©<&■ 
-e$>£„ ^ct, **as. siaaiJife«tffiffl©**=i 

[0 034] 09 ». #IBl!l§«C**SJS^J&iBai3l5*» 

a©ffe©H*fs0!l©^*©SgP : £^-riftHjSr*^„ PI 
U>X. 2 0- l«3>7*>lJ-l'>X(N>g|5 > 2 0-2 

[0035] Hotc^r^ggftwrtt, ffiA^*^ 1 © 

M±(cW £p u>X£ff$ji£bTt,:"ftt,>„ 3frirc£>&^ 
* ju 1 ©H±ic fjfiS u ft < r t> . +^i^«IS©a:^iliffi 
r >tf U >X2 0 %m2ffl 2 0 - 2 fc©#Jfc3fcfftg* t> 

[0 03 6 ] 

^tCftlS-f ?P U>Xjf -f X£|B)-- fr^Xfft 

©«fi' < » ^ ttffl 1 /cja^% B B H a^g©R^ii^ 

[0 03 7 ] £H*K:*h£l.Tv.f*nu>X£ 
E«0A:"7^i'PU>XTU-Y©3EJcJB2»»© 
U>X£, •e©U>X7t#i&U>X4i^6T6.U/ciB 
'^v^i7pU>X<i:-r-S>C<f:tCcfc } 3. gl/>X7U-fft 



£l/fc£*, 3>? : >1^>X£f&Wft<-CkHj£(,>jg : 

>XTWK:fc^T^2a$U>X©U>Xb'?^£i$M> 
8PU>X©U>Xtf ?*£»J*©«S£-r*i«. 

[0 0 3 8 ] Sfc. a^f^lf U^XO^ifeaWtifi** 
*fPffl©ftt»U>Xir4Citc«fc»3» ^n^tlLfc 

s^?Ksaas%«»©«¥BM5© & h 

tcJD^X". 4 1 *§l5©U>X©l^>Xf ^g 1 (c*tO, 
§&©U>X©b>X£ 3 Z-ttlC LtcTj >? P U>X7 

wcsub-t mmmm&z t>ic&i±Ltc 

[0 1 ] $^fC*>3!PS^-Oiit>!|i Ot©7-f * Q 
U > XT W ft £ 9£§3tt A' < * JUDtS^JEMR ZfUft 

[0 2] *§£WlCfrfrZ>m-(DmMM tbXG>-?Ji> P 
[0 3] jfcifi^P^U^t a 7-U>X7U-f(D 

[04] 0 3tC^ 3fcjft{l^vb>^.a-7- U>XT U 

j tcfefr ^t/>X^F7>f X©— SPgj£»rS0'C^>5 , 
[0 5 ] ^M^tCfrfr Sjg=©HttWfc LT©-r » p 

[06] #isb8 {C3&>*» & are3©i aftw iit©v>f^a 
u>xr n , ##a®sjg a s J ^ - *;u©sgi5*^-r 14*10 

[07] UimWii>t<}:2>-?J*ni'^XTUJtt$M& 
[0 8] 33^tcfrfrS aia© 3gitNW£ t T©v 

[0 9] tC3&>» ^.!5:^?g B B B a^^©ffe©^% 

ffl©Jte5t&©gg*^-rKiBB|-C&S. 
[?f^©i»Bj] 

1. 1". 2 1 -aiiafjRfi^f*^k 2. 2'. 18. 
19, 2 2-7^oi/>X7l/^, 3, 3'. 23- 

sxmass. 4-5>x, 5. 6. 7 8-=j> 
7 :: >ifi^>x. 9-g:^u>x v 10. 10 '-#7* 

+ a7-l/>X7U-f, 1 4- -7j<^U>?+^-5-U> 
XTU-T, 15-v^^01/>X7U-f*7X«, 1 
6, 1 7"-ffl»/-c*.fl/'^AM3HI. 20-3>f>t 
U>X. 3 3-7feWig^SitU>^*a^-U>Xru 
-T, 3 4-7feW{i^7j< :s P-U>?+^7-U>XTH', 
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P-HB*£» *\ Xo . Xn 
, Pc , Pz . He , Hz • 

e i • ■hMimft& 

[ffiiE^msB^] m 1 
[ SKEWS] SEE 
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Yo , Yn . Xz . Xm 



Yrg- 
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23 > r 
22 ) 
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LG.J LSJ |B J LE 


llBSiRt 




i 1 r — i 

LGj LB] 


r---> f-T . 

Li! LSJ 



22 
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* [**tMiE3 3 

[ffiuErtg] 
[02] 



21 ---^i&SLHtftn-*)^ 

22 --- 7-f7ou>x'7W 

23 — a*WD«j> 
Xb.Xrg--- Hlv^Xtt.MX 




1 7 - - - jftfa / -v n A #Tfc O. 
18--- 7f7ob>X?U'f 
16-1 - - V-f 7ou>Z'7uf 
1B-2-- ■?<7oi^>XTKjaa«l> 



[*«HiiE4 ] 

[ffliErtS] 
[03] 



5- 
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34-1 



33-3 



33-1 




34-3 



33- - - #*#«.v?*4> 7--u>;r7W 

34- - - £ttrffti\>';k *•^^ J ^*7-^>x'7^1• 



[mxttmwm&i mm 
[ffix#mmg%] 04 

[04] 
4lv 




64 

[ttjE*r**9H«] 0ffi 

[ffiEfrffi] §£jg 
[M JEWS J 
[05] 



41.42,43,44 

— -*ttt6iU'U>4- J fa.^-l/>/l'7^f 

51,52,53,54 ---,&-u->;r/> 
51,62,63,64 — A-l>>X«*tt 
dl d2 (33 d4 




1 --- *j&a.jft&i**iU 

33 - - - u> T^-iox'-n.-r 

34 — >e»6«.v;*.^i,>r^7-i'>X'ruf 



[#^fflIE7 ] 
[ffliiEttflgS^] 

[|fiE*f^S«] 
[06] 




1 — jfeftS**,;^ 

13 --- &.kv>*rUi-i>>X7\si 

34 — Jbfc«itf**v>7-**7~l<>X*7i.f 



[^«flfiE8] 

miEttm.mm%] mm 
[ffism»mm£] 0 8 

[08] 



-M 6- 



<&ffl¥-6- 1 8 0 444 




1 ---i&&fi.56.S,y*,u- 
19-1 -- - ■7i7ov*X7i>i 1»ivr«p 

19- 2--- -?-f7ou>X"?H'j6|j8.4p 

20- 1 -- 3>r> - Ti'>X'<piV4^ 
20-2--- nJ-rVTi^XfiiilWP 



[MjEttJMBBS] mm mm*®] 



i 




1 2£A&£iff-B9A'*-u/ 

20--- 3>rv«;i,>x' 

20-1 — - 3>r>1i'>X<PK-9f- 

20-2 — 3>fi"n,>xayL^ 



[*«3*jEl 0] 
[MiE»ft«R«] 0® 
[»iE*t*5lB«] 01 0 
[ftiiE^a] SIM 
t^tttiiE 1 1 ] 

[»ie*j*«r«j mm 

[MIE*WUHBS] HI 1 
[#«Mf iE 1 2 ] 

imiEttMimm%] mm 
injEStmBB&i mi 2 
imiEfim mm 



[^mffiiE 1 3 ] 
cffliE>Ff^sffl«] mm 
mEttmmmz) m 1 3 

[WE*ft] BUR* 
[^ISffilE 1 4 ] 

[*|jE*f*9rs« ] 0 1 4 

[^ttMiE 1 5 ] 

[«iESMU«S*J 0 1 5 
[IfljE^ffi] MBit 
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